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The “turning shape” brings a new originality for the treatment of the building 
façade, because of its unique geometric shape, and there have been some engineering 
cases. It is well known that structure is the material foundation for buildings, and the 
lateral resistance behavior of the structure system matching the “turning” buildings is 
one of the problems considered in projects, but there is few news about this at home 
and broad. 
By using the computer numerical simulation method to build a calculation model 
of the “turning structure”, this thesis has analyzed the behavior of stress and 
deformation about this structure under different loads, and has compared it with the 
frame structure. The results of the study show that this structure form resists the 
lateral load mainly by the axial force of the inclined columns, belonging to the axial 
force system, and has an efficient lateral resistance behavior. Under the same load, the 
apex displacement and the most storeys drift angle of the turning structure decrease 
greatly than that of the frame structure. Moreover, this kind of structure system also 
has well integral space action and relatively large torsional rigidity, which helps to 
improve the structure’s seismic behavior. 
The “turning” architectural form，the plane shape of which changes ceaselessly 
along the height of the buildings. Therefore the flowing around behavior of wind will 
also changes ceaselessly along the height of the buildings. Now, the reference value of 
the wind load shape coefficient for this “turning” architectural form cannot be got 
from the load code. According to this situation, by simulating wind field on the 
surface and around the turning structure with the numerical simulation method basing 
on the theory of CFD, we can determine the wind pressure distribution on the surface 
of the buildings. Furthermore, we can derive the wind load shape coefficient on 
buildings’ surfaces for the “turning” architectural form, and offer a reference value for 
wind load calculation in the engineering. We also find that the spiral structure has a 
well wind-resistance behavior, and can be built in the area, where there is with a great 
influence of wind but little seismic fortification intensity. 
The thesis has done a simple discussion to the realization forms of the turning 
structure in the engineering, puts forward proposed methods of mega phenomena of 
the structure, and hopes to offer a new approach of thinking for the discussing the 
application of the turning structure in the engineering. 
 


































图 1-1 上海环球金融中心 
 















1.2 研究现状  
 





三个转向点，将整个侧向变形曲线分成六段，从而使 60 层大楼的 大相对侧移
仅仅等于 10 层建筑的侧移值[2]（图 1-3d）。 
    美国 Harry Weese 联合公司为芝加哥世
界贸易中心所做的方案，采用了扭转体形与
截锥形相结合的方法。建筑 760m 高 210 层，
底部平面为 95×95m，顶部平面为 67×67m，













































































































































































































1( ) i iu i u u −Δ = −                          (2-1) 









图 2-3 剪切变形型结构 
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